This chapter examines the long-run evolution of modern entertainment industries such as the film and music industries. It investigates ways to conceptualise and quantify the subsequent waves of creative destruction, and investigates specifically how sunk costs affect the evolution of the industry through its interaction with variety, market integration, product differentiation and price discrimination, and how old entertainment formats almost never became extinct. It finds that within this framework, four economic tendencies shaped the entertainment industries evolution: first, endogenous sunk costs often led to a competitive escalation of production expenditures, which we call 'quality races', which increased industrial concentration. Second, the fact that marginal revenues largely equalled marginal profits led to extreme vertical integration through ownership or revenue-sharing contracts, as well as to an oversupply of variety and a dual market structure with high-concept blockbuster products and low-budget niche products. Third, entertainment's public good characteristics led to substantial income inequality among creative inputs and business models optimising exclusion possibilities in the value chain. Finally, the project-based character of entertainment production implied large intra-and inter-industry agglomeration benefits and often led to geographical concentration. Dynamic product differentiation allowed various old formats to survive the waves of creative destruction, albeit in much smaller incarnations.
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I. Introduction
Over the past two centuries several forms of mass entertainment have become industrialised. Motion pictures, for example, were adopted to automate, standardise and make tradable live performances, the gramophone to industrialise live music, and videogame consoles to industrialise all types of board and card games. Yet new and old forms of entertainment, bigbudget productions and shoe-string projects, homogenous and diverse markets often survived in an uneasy co-existence. Music recording did not kill live performances, Hollywood blockbusters not the art-house film, and best-seller markets not the enormous diversity of idiosyncratic books.
The main aim of this chapter is to explain long-run change in the entertainment industries, to develop an overarching conceptual framework to understand their dynamics since about 1850, especially those of sub-industries such as live entertainment, motion pictures, music and videogames. This leads to three research questions:
What are the defining economic characteristics of entertainment industries?
How have they shaped historical processes such as concentration, vertical integration and agglomeration in film and music over the past two centuries? How did they shape the 'product-space', the coexistence of old and new forms, big and small producers, homogenous and diverse markets?
This investigation is worthwhile because it yields insight in the process of long-run change in the creative industries and might thus help practitioners and policy makers to understand and anticipate the shape of things to come.
In essence, this chapter does three things: it combines an over-arching conceptual framework with a focus on long-run change and the analysis of historical evidence. Existing works that focus almost exclusively on the first aspect, an over-arching conceptual framework, include Vessillier (1973) , Heilbrun and Gray (1993, 2001 ), Scott (2006) , Cowen (1998 et al.) and Throsby (1979) . Literature that deals almost exclusively with the third aspect (analysis of historical evidence) includes Wasko (1982) , Dale (1997) , Le Roy (1990 , 1992 , Sedgwick (2000) and Waterman (2005) . Works that address both of these things, but do not explicitly try to conceptualise and analyse patterns of long-run change include Vogel (1986 Vogel ( -2010 , Caves (2000) and Hofstede (2000) .
Works that address all three aspects are sparse. They include the monumental total histories of the global film industries by the French film historians Jean Mitry (1967 Mitry ( -1980 and Georges Sadoul (1948 Sadoul ( -1954 1972) , the work by Kristin Thompson (1985) on the international expansion of the early Hollywood industry, the work by Michael Chanan (1980 Chanan ( , 1996 on how cinema emerged from a range of popular entertainments such as music hall, and Baumol and Bowen (1966) , who examine the evolution of performing arts' costs in the Unites States.
What follows will qualitatively analyse structural change in the entertainment industry since c. 1850. First we will look at ways to conceptualise and quantify the subsequent waves of creative destruction, and then we will investigate how sunk costs affected industry evolution through its interaction with variety, market integration, product differentiation and price discrimination. A subsequent section will discuss four economic characteristics that drove the evolution of the entertainment industry: how sunk costs led to quality races, marginal revenues equalling marginal profits to vertical integration, quasi-public good characteristics to business models centred around points-of-exclusion, and the industry's project-based character to agglomeration. A final section concludes.
II. The process of creative destruction
II.A. Industrialisation and the shifting production possibility frontier
During the late nineteenth century, demand for entertainment increased sharply, driven by a growth in leisure time, discretionary income, and population. In addition, the demand was focused spatially by urbanisation and the growth of rapid local transport networks (Bakker 2008) .
Stimulated by this booming demand, entrepreneurs adopted new technologies such as the phonograph, motion pictures, radio and television to automate and standardise entertainment and make it tradable, thus industrialising it. Automation resulted in low and flat marginal costs of offering additional viewings, compared to high fixed and sunk costs of making the prototype (the film negative, the manuscript), enabling massive scale economies. Thus the printing press industrialised handwritten manuscripts and verbal communication, cinema theatrical entertainment, the gramophone musical performances, and videogames the playing of games. The tradability of performances themselves (performers being shown in many venues simultaneously) led to the integration of regional and national entertainment markets. The resulting product standardisation homogenised the consumer experience.
This industrialisation was brought about by several waves of creative destruction that swept the industry. Schumpeter (1942) originally introduced the concept of creative destruction as the way in which a new way of doing business competes away the old ways and products. Creative destruction is intricately linked to dynamic efficiency: an industry can be statically efficient if price equals marginal costs (allocative efficiency), and if all firms use the most efficient technology available (productive efficiency). Yet a statically efficient industry need not be dynamically efficient: it may not develop new products, new processes, new markets, new sources of supply or new organisational forms, and herein lies according to Schumpeter the defining characteristic of capitalism: that it is never in equilibrium, but always changing from one equilibrium to the next, like a person walking. Once one equilibrium is being approached, a new better one has become possible, and entrepreneurs jump on the new opportunities offered.
Thus instead of eating away at the margins, creative destruction threatens the very survival of entire firms and industries. In many industries one can see waves of creative destruction in which a new product sweeps away old products, but in entertainment old 'products' often survived in new, differentiated guises.
A way to further conceptualise the process is the production possibility frontier (PPF) originally introduced by one of Schumpeter's contemporaries, Gottfried von Haberler (1930) .
Dynamic efficiency is a process in which the PPF is being pushed outwards continuously. A PPF can show the trade-off of a society in consuming entertainment and all other products (diagram 1). Inside the frontier C-F, say from A to B, we can get more of both goods by using more efficient existing technology. At the frontier, starting from C to D, initially we get lots entertainment by giving up a little of all else, but eventually we get less and less additional entertainment for an additional amount of other goods we give up.
Diagram 1. Hypothetical production possibility frontier for entertainment and all other goods.
Point D is productively efficient as it is on the PPF, but not allocatively efficient, as it is not on the highest utility curve possible, unlike point E, which is both. The second PPF C-G shows the effect of dynamic efficiency, brought about by innovations such as motion pictures and the gramophone.
Over the last one and a half centuries a series of innovations shifted the PPF outwards, followed by a series of jumps in which the industry moved closer to the PPF, but as it tended to reach it, there was not there anymore and the PPF had shifted outwards again.
In live entertainment, for example, several exogenous innovations ranging from urbanisation and steel-frame buildings to the railroads, shifted the PPF outwards, and entrepreneurs jumped on it by building high capacity fixed theatres and founding central booking offices directing theatre groups by telegraphs over railroads along the most efficient routes (diagram 2). Other entrepreneurs built entire movable theatres on boats visiting cities along a river. Likewise, for motion pictures seven preconditional technological changes shifted the PPF outwards, ranging from projection in 1654 to sensitive emulsions in 1888, and made possible the invention of cameras, film stock and projectors. These again shifted the frontier outwards, leading to the innovation of fixed cinemas by the mid-1900s, which again shifted the PPF outwards, leading to feature films by the mid-1910s, and so on.
Likewise for music, innovations such as barrel organs, disc-based music boxes and recorded sound shifted the PPF outwards, eventually leading to the phonograph. For videogames, exogenous technological changes such as board games, pinball machines, computer software and microprocessors shifted the PPF outwards and enabled the introduction of arcade game machines by the late 1960s, shifting the PPF further outwards and later enabling the innovation of home videogames.
II. B. Measuring dynamic efficiency
A quantitative proxy of creative destruction is the growth in total factor productivity (TFP), or how much faster outputs grow than inputs, reflecting a more efficient use of production factors. Although few estimates exist, available data for spectator entertainment in the United States, Britain and France for the 1900-1938 period show a TFP-increase ranging from 1.1 percent to 5.4 percent per annum, suggesting that the effect of dynamic efficiency was substantial (table 1). In the US, ten times as many spectator-hours were produced per unit of labour and capital than in 1900, and in Britain (already highly productive in 1900) about one and a half times as many. The U.S. data can be disaggregated into a 7.2 percent per annum TFPgrowth for film and 0.5 percent for live (Bakker 2012) , showing that, even while under threat from film, live entertainment in 1938 produced 20 percent more output per input than in 1900.
3 Slightly less reliable data for France, show TFP-growth of 4 percent per annum, with 1938 TFP four times as large as in 1900. These number suggest that dynamic efficiency in entertainment was larger than in almost any other industry, and studies of the phonograph, radio and television would probably further reinforce this finding.
A second way to proxy an industry's dynamic efficiency is its revealed comparative advantage (RCA): its share in a country's exports over the world-wide industry's share in global exports. The higher this ratio is above unity, the higher the RCA of the particular industry. Work by Nicholas Crafts (1989) shows the RCA for tradable entertainment products in a category he called 'Book and film' that comprised most media products, including books, magazines and records (table 2).
The data shows that the ranks varied substantially among countries. In Germany 'Book and Film' was one of the top-sectors, while in Britain and the US in 1899 it was one of the lowest performing sectors. Between 1899 and 1950, however, Book and Film's RCA in Britain Rank of tradable entertainment products and the US increased considerably, as it also did in Belgium and Japan. The US had the highest gain in RCA-rank, followed by Belgium and then Britain. In Germany, France, Sweden and Canada the RCA of tradable entertainment declined substantially. Yet, in absolute terms, Germany RCA in tradable entertainment remained the highest of all countries throughout the period. France, India and Japan held a surprisingly high RCA in tradable entertainment, in many years higher than the US, though by 1950 their rank has become the same as that of US Book and Film. The high degree of aggregation and the inclusion of non-entertainment products makes more precise conclusions difficult.
Another proxy of dynamic efficiency is the number of new products. This is not always easily measurable, although existing studies suggest a sharp increase in variety, based on the number of music copyrights registered, films and TV-programmes released, and books published. 4 We will now turn to the interaction between variety, sunk costs and industrialisation.
III. Sunk costs and the industrialisation of entertainment
Sunk costs are incurred once and cannot be recovered when exiting a business. Fixed costs are incurred periodically and can usually be avoided. Endogenous sunk costs such as advertising or R&D can be chosen by the firm, and do not have a minimal exogenous level. Costs such as film production, scouting for and recording of musicians (A&R) or developing videogames are endogenous sunk costs because they are incurred once, cannot be recovered other than by selling tickets and their level can be chosen (Bakker 2005) . This section will investigate how sunk costs and variety were affected by the industrialisation process, the role of product differentiation, and the relation between sunk costs and price discrimination.
III.A. Sunk costs and variety
The existence of fixed (and partially sunk) costs are the reason we do not have a world of infinite variety. Each consumer is unique in her tastes, and the resulting difference in the valuation of goods and services makes profitable exchange possible. All consumers' utility could be maximised by crafting entertainment products for each individual, but the existence of fixed and sunk costs necessitates the making of entertainment products that are somewhat different from each consumer's optimum (diagram 3).
Diagram 3. Stylised relation between sunk costs and variety.
A second, similar trade-off is that between variety and efficiency. In the extreme, zero variety (high sunk costs per prototype and low average costs per viewing) maximises efficiency, while endless variety (low sunk and high average costs) minimises it. One could envisage, for example, only 25 films being produced world-wide annually, satisfying all demandenough to see one new film a fortnight, plus a menu of older films. If total consumer expenditure remained constant, a massive increase in TFP would take place, as the same output is now produced with fewer inputs. In extremis just one film would be made, that consumers would see over and over again, ostensibly increasing TFP to orgasmic heights.
Obviously, consumers enjoy variety and would regard the availability of just one film as a massive decrease in output, even if they could watch it many times and in many different ways. Each consumer prefers entertainment products fully crafted to their own tastes. The set of different media products consumedbooks read, films watched, music listened to is unique for every consumer. It is well nigh impossible among the six billion inhabitants of the earth to find two souls that have consumed exactly and strictly the same collection of entertainment. Economic theory (Krugman 1979 ) and empirical research suggest consumers strongly prefer variety. Broda and Weinstein (2006) , for example, find that the benefits of the increasing import variety between 1972 and 2001 added 2.6 percent to U.S. GDP.
The degree of variety that actually materialises in free exchange is per definition suboptimal as it does not tailor each product to a specific consumer. It depends on the fixed and sunk costs needed to develop the product, but also on an intertemporal information asymmetry: distributors do not fully know ex-ante which product will sell and therefore need to distribute more than one product to make sure capacity (cinema seats, DVD shelf space, TV time slots) is used optimally. Even if consumers would not love variety, the studio would need to produce a portfolio of firms to discover the best film consumers like. The mirror image are consumers who do not fully know ex-ante how satisfying they will find a specific film, and this also makes  Sunk costs Variety  tailoring entertainment perfectly to each individual consumer impossible, even without fixed and sunk costs. In other words, producers who don't know what will sell make products for consumers who don't know what they want.
Only if consumers were completely indifferent to variety would they be happy with just one film being made, as the pleasure of seeing the biggest budget highest pleasure giving movie would outweigh the reduction of variety to zero. Although this situation seems far-fetched for commercial entertainment products, with experiences such as religious prayers, texts and rituals, or with centrally prescribed school textbooks in centrally planned economies, users consumed a single prototype many timesand that actually constituted the value of the experience.
5 Both cases suggest that variety, for better or for worse, is intricately linked with modern capitalism, as free exchange is based on everybody having different preferences.
III.B. The effect of industrialisation on variety
Since 1850 an industrialisation process has shifted household production of many different products (songs, plays, poems, home-made toys) with limited fixed costs, and quality closely tailored to individual preferences towards a more centralised production of far fewer products with high fixed costs and quality less tailored-made (diagram 4).
At the economy level, two forces were at work. First, new technology such as centrally booked, railway-routed theatre circuits, cinema and the phonograph shifted the production possibility frontier outwards. Sunk costs per prototype became far higher, but average costs per viewing became far lower. At any level of variety, more quantity could be produced. Second, in a self-reinforcing process, this stimulated market integration which then in itself further stimulated the growth of sunk costs. As a result, at the aggregate level, there was probably less variety as a whole in a country, as an enormous archipelago of small islandsthe individual householdsproducing a large part of their own entertainment, gave way to national markets with concentrated production. 
Household production Market production Fixed and sunk costs
Limited costs per prototype High costs per prototype Quality
Limited quality Higher quality At the household level, the extreme product differentiation, in which each household made its own products, disappeared. But in return each household had now access to a far larger variety of entertainment products, from which it still could choose its own truly and strictly unique combination, and of which it now could afford to consume a far larger quantity. The fixed and sunk costs per household probably declined, and rising wages increased the opportunity costs of household production. In nineteenth century Britain, for example, the industrialised areas had the largest provision of commercial entertainment (Sanderson 1984) .
Market size Small and closed Large and open
Market integration
Technological change since the 1950s has made the exogenous sunk costs of producing a record, film or book far lower. This should lead to more variety, but was mitigated by a competitive escalation of endogenous sunk costs, leading to a dual market structure, with both mass-marketed blockbuster products and a second market with an almost infinite variety of differentiated products (see section IV, below).
The evolution of exogenous sunk costs may have followed an inverted U-shape, with the difference that the pre-industrial low costs were for isolated submarkets, an infinite archipelago of largely autarkic household islands in a national economy, while the present-day postindustrial low cost products cater for an archipelago of specific 'isolated' market segments (diagram 5).
Diagram 5. Hypothetical evolution of exogenous sunk costs needed for the production of an entertainment prototype, pre-industrial times -present.
III.C. Dynamic product differentiation
Despite the waves of creative destruction that have swept the entertainment industry since the early nineteenth century, old formats often did not disappear but instead reinvented themselves. Today theatre plays, musicals and operas are still performed, despite the availability of radio, television and internet, because entrepreneurs adopted product differentiation to survive creative destruction.
Product differentiation can take place across many dimensions. Horizontally differentiated products are aimed at customers who will not easily switch to another product even if its quality increases, such as a pop music fan who never listens to operas no matter how much their quality is increased. Vertically differentiated products are clearly viewed as superior over others along a dominant quality dimension.
Informationally differentiated products vary by the extent to which consumers know about them, and can be influenced by advertising. As search costs increase with variety (Stigler 1961) , for entertainment products consumer search costs are high. Entrepreneurs attempt to differentiate their products informationally by escalating promotional expenditure. Marketing costs as share of Hollywood's production expenditure, for example, are exceptionally high. Within the same product such as a particular mainstream feature film, the differentiation criterion is often the means and time of viewing, varying from first-run cinema to television, each at a consecutively lower price (diagram 6). Besides mainstream, vertically differentiated Hollywood films, there is a second, fragmented market for independent art-house films, horizontally differentiated from each other and collectively from the Hollywood films. Between product categories differentiation is usually more based on style and format, both horizontally and vertically. Some categories such as opera also contain a large club good character when they become a way to meet like-minded persons. Industries can be ranked informally by relative horizontal-vertical differentiation and lowhigh sunk costs (Diagram 7). Vertical differentiation implies that consumers will turn their backs on lower quality products when higher quality products appear, so that producers are disproportionately rewarded for a quality increase, which under some conditions leads to quality races.
6 Horizontal differentiation implies that consumers value variety and that few products will obtain a large market share. In practice, in most creative industries products are both vertical and horizontally differentiated in varying degrees. The more vertically differentiated, the higher endogenous sunk costs can be, as they can be amortised over a larger volume. Products such as Hollywood films and videogames are far more vertically differentiated than music, television and art-house films.
This phenomenon of the survival of old media in a different form surfaced time and again in the history of the entertainment industry. We will call it here dynamic product differentiation.
7 Although old formats did not disappear, they also did not stay the same, but differentiated themselves in the competition with the new medium. Often they could not offer as low prices as the new medium and therefore would focus on a more wealthy audience segment (the part of their previous audience with the highest willingness to pay), such as many forms of live entertainment did after cinema. Sometimes they could not offer the premium quality of the new segment and therefore would focus on an audience with a lower willingness to pay or in a different segment, such as free TV after cable TV and radio after television. Radio refocused, at sharply reduced advertising rates, on segmented markets and on situations where television was not feasible, such as while driving, working or shopping.
That old media did not simply disappear was partially because of their unique assets, such as theatre locations and production know-how. Some of these assets were moved into new media. Many theatres converted into cinemas, creative live professionals moved to film production, musicians began to make recordings and radio game shows transferred to television. Distribution capacity had always been scarce, so old delivery systems could still be used to serve specific segments. Each new medium increased capacity and allowed more market segmentation, the widest channel focusing on the lowest common denominator.
Old media output often shrunk in relative terms. Between 1900 and 1938, for example, U.S. live entertainment attendance declined with 1.3 percent a year on average, to sixty percent of its original quantity, but in relative terms it had declined far steeper, to only a few percent of all spectator entertainment (Bakker 2012 ).
An iconic example of dynamic product differentiation is live entertainment. In the course of the nineteenth century many new forms developed which still existed in the Boston market in 1909 (figure 1). The shape of the demand curve, with high price elasticity at high prices and low prices, and rather moderate elasticity in between may to some extent explain the time lags in dynamic product differentiation. In a discovery process, entrepreneurs had to find out what was the demand for new innovative forms of entertainment. The low elasticity in the middle part of the demand curve may have slowed down attempts to provide far lower-priced forms of 6 See the section on sunk costs, above. 7 On product differentiation in motion pictures since 1945, see Sedgwick (2002). entertainment, as many entrepreneurs may have guessed that demand would not increase enough to make it worthwhile. Thus it may have taken many historical accidents and innovations such as cinema before entrepreneurs 'discovered' the responsiveness of demand at low prices. This process is not dissimilar to the 'path dependency' hypothesis that more efficient paths are not taken because the first few steps are unattractive and hide the large pay-offs later on. The path taken resulted from the interplay between the entrepreneurial discovery process, cost-decreasing technology, and changes in size and geographic density of demand.
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After the coming of the feature film and of sound, the live entertainment that survived did so by differentiating itself. It was either highly artistic and heavily subsidised, or highly commercial and high-value added, such as avant-garde theatre or Broadway musicals and plays. What lay in between was competed away by cinema. Likewise, after television took over the focus on the lowest common denominator, motion pictures focused on a younger, more affluent audience, offering more event movies at higher prices. Source: Boston Committee (1909) as reported in Jowett (1974) ; see also Bakker (2008) .
8 On entrepreneurial discovery see Kirzner (1985) . The above can be illustrated on a classic Hotelling line (diagram 8). If we assume a continuum from low-to high-value entertainment, in the 1890s theatre would have been somewhere in the middle to maximise revenue. After film arrived, theatre moved upmarket, and film would move slightly upmarket as well. Eventually, new technologies occupied more and more spots on the differentiation continuum, with cinema and theatre moving further upwards.
Thus dynamic product differentiation limited the effect of creative destruction. Old format were often not completely destroyed by new technology, but instead reinvented itself.
III.D. Sunk costs and price discrimination
If a producer-distributor charges a single (monopoly) price for an entertainment product, say a film, then revenue may not be enough to cover fixed and sunk production costs, while the total surplus, which includes the consumer surplus, would be large enough. This is shown in panel A of diagram 9, where price is below average costs. In other words, the producer cannot take into account the consumer surplus while setting the budget, and consumers exist that are willing to pay a price above marginal costs, but remain unserved. Through price discrimination, however, a producer-distributor can charge different prices to different consumers and so transform consumer surplus into revenue, enabling higher fixed and sunk costs (panel B in diagram 9). With a linear demand curve, monopoly pricing and zero marginal costs, at the extreme perfect price discrimination can double revenue and thus sunk outlays. Note: the line shows the demand curves, the dotted line marginal costs, the bold line average costs and the surface revenue. This necessarily is a simplified example. For a more detailed discussion see, for example, Carlton and Perloff (2003: 219-224) and Romano (1991) .
In the nineteenth century, for example, consumers paid a high price to see a new play in a metropolitan theatre. Later lower-priced versions were offered by travelling groups and resident stock companies, and the smallest communities might be visited by miniature puppet theatres (Bakker 2008 ).
Nineteenth-century theatre managers were well aware of the need for price discrimination. The financing of the rising fixed and sunk costs spent in the railroad, utilities and the theatre construction booms, was only possible through large-scale price discrimination. In 1849, Jules Dupuit (1849: 16, 25) , a pioneer of modern utility analysis, mentioned the theatre and book publishing as prime examples of price discrimination:
A single price for tickets will not fill a theatre and might often yield only modest receipts. Hence the manager would suffer a pecuniary loss and the public a loss of utility. Divisions on the floor of the theatre and differential pricing of the tickets nearly always raise receipts as well as the number of viewers. This would be easy enough to understand if these divisions merely separated the seats where one can see and hear well from those where one cannot. But observation of how a theatre floor is mostly split up in practice shows that this is one of the least considerations in pricing the tickets; the theatre managers know how to adapt their prices to all the whims of the spectators, those that go to see and those that go to be seen, and those that may go for some other reason. They are made to pay according to sacrifice they are prepared to make to satisfy their whims, and not according to the show they enjoy.
Likewise, before 1950 motion pictures were released in metropolitan theatres at premium prices, then in the main city centre theatres across the country, then in regular theatres, and so Product is developed on, at ever lower prices, until after a year it ended up for a few cents in ramshackle sixth-run neighbourhood cinemas (Sedgwick 2001) . After 1950, cinemas reorganised into fewer windows, while television, video, pay-TV, cable and free-to-air TV took over the other windows. Without such price discrimination, the film could not be made at the given quality. Most consumers who see Hollywood films on television can only do so because others were willing to pay premium prices to see them sooner in a higher quality medium such as cinema.
Several studies have tried to quantify price discrimination's effect. Leslie (2004) , for example, studying 199 performances of one Broadway play, found that price discrimination increased profits by five to seven percent, and Huntington (1993) that non-price-discriminating theatres could increase their revenue by 24 percent if they did. These might be lower bounds, as endogeneityroughly speaking a self-reinforcing upward spiralis ignored: if price discrimination's increasing revenues result in higher sunk costs that increase quality, this may increase consumers' willingness to pay and thus allow an increase in over-all prices, as well as perhaps an even sharper price discrimination, allowing higher sunk costs, increasing willingness to pay, allowing a higher over-all price, and so forth.
One of price discrimination's main benefits is to allow in the consumers outside the market: those that otherwise would not be in it (Courty 2000) . When a production could not be made without price discrimination, this might have meant all its consumers would have been outside the market. The creative inputs and the owners of the distribution delivery system often have different interests. In pop-concerts, for example, performers have an incentive to price discriminate, maximisiming revenue rather than attendance. Promoters, however, make most sales from concessions, parking and the Ticket Master service charge split, and thus have an incentive to maximise attendance and not ticket prices.
10 Likewise, cinemas often make most profits from concessions and distributors from tickets. Only perfect price discrimination, clearing the market and filling every seat serves both interests. These misaligned incentives could explain why actual ticket prices and degree of price discrimination are far below levels that maximise performer revenue.
11
The importance of price discrimination can be shown quantitatively with an example of an average Hollywood movie in the 1990s (figure 2). Ninety percent of revenue came from consumers with a relatively high willingness to pay, ranging from $5.50 and above to $0.70 and above, and only ten percent from those with a very low willingness to pay ($0.15 and above). If all consumers saw the movie at the last (probably perfectly competitive) price, total gross revenue would be only $32m instead of the actual $200m and the film could only be made at a far lower budget. Even if we assume a single monopoly price is charged of say $0.30, revenue would only be $64m, still necessitating a far lower production budget. It is thus very clear that consumers that saw the movie at $0.15 could only do so because others saw it at far higher prices. The audience share of cinema and video for example, was the obverse of its revenue share.
12
If we assume a production budget of $40 million and a producer's share of revenue of one-third, it becomes clear that in none of the windows the producer's price was higher than average costs (figure 3), but that when all windows are summed, the effect of price discrimination has lifted the producer's average revenue per viewing substantially above average costs.
If we assume zero marginal cost, a linear demand curve and that for all windows a monopoly price was charged, given the producer's copyright-monopoly, consumer surplus will be exactly half the revenue, suggesting that although consumers would have been willing to pay $300m for the movie in the aggregate, they needed to pay only $200m, so despite the price discrimination still enjoyed a consumer surplus of about $100m. Deriving consumer surplus empirically from Figure 2 yields broadly similar results (Table 3) . Cinema, with only five percent of the audience, accounted for 29 percent of sales and 21 percent of the total consumer surplus, while free-to-air television, with 68 percent of audience, accounted for only eleven percent of sales revenue, and 29 percent of total consumer surplus. The latter group would not have been able to watch the film without the former group with a higher willingness to pay.
13
Without price discrimination, the price per viewing would have been about three dollars, while under price discrimination, prices range from as low as fifteen cents to as high as $5.50. Price discrimination, in this case, increased sales by $91m and the consumer surplus by $86m (Table  3) . Without price discrimination transforming about two-thirds of consumer surplus into sales revenue, the movie could not be made at its existing quality. This fact shapes production in many other creative industries and suggests that price discrimination might be welfare increasing in creative industries.
Figure 2. Price versus cumulative number of viewings for a typical Hollywood film, 1990s ($ and number of viewings).
Source: calculated from data in Dale (1997) . 
IV. Four economic tendencies that drove the evolution of the entertainment industries
Four economic tendencies have determined the entertainment industry's evolution since c. 1850: the importance of endogenous sunk costs, the fact that marginal revenues largely equalled marginal profits, entertainment's quasi-public good character, and its project-based nature We discuss their characteristics in turn, identify their dynamic implications and assess how these expressed themselves historically.
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IV.A. Sunk costs and quality races
The dynamic implication of endogenous sunk costs is what we call a quality race, a market phase in which some firms escalate their sunk outlays in order to obtain a larger market share. While in other industries the lower bound concentration may fall to zero as the market size increases, because there is 'room' for more companies to enter the market, in some endogenous sunk costs industries concentration is bounded from below when market size grows to infinity, and does not converge to zero (Sutton 1991 (Sutton , 1998 . Market growth in such industries raises profits for any given quality level, making room for new entrants, but also stimulating firms to raise their R&D investmentssuch as film production or videogame development outlaysto improve their quality level: while the marginal cost of an increase in R&D-spending is unchanged, the marginal benefit from it is now higher, leading to higher fixed Notes : the consumer surplus shown is based on rough estimates and simplified assumptions and is for illustrative purposes only. For cinema, the consumer surplus has been calculated assuming monopoly pricing for the segment and a linear demand curve, making it equal half the sales revenues; for all other categories it is the surface of the white triangle spaces under the connecting lines in Figure 2 .
The 'no price discrimination' case is based on a rough estimate speculatively assuming Figure 2 shows a demand schedule, that marginal costs are zero and that monopoly pricing applies. The table shows the average of 2 different cases: one with a linear demand curve following the first line segment in figure 2 , the other following the second line segment. An average price of $3.30 under no discrimination equalises the increased sales revenue with the lost consumer surplus.
Perfect price discrimination sums total actual sales and consumer surplus, which together constitutes sales under perfect discrimination; the average price is shown.The consumer surplus under perfect discrimination is the sum of the existing surplus and the estimated surplus below the lowest price point of $0.15. The latter has been roughly estimated by specualtively assuming the demand curve intercepts the zero price line after 147 million additional viewings beyond the free-to-air television price point. Total surplus, producer and consumer surpus is the sum of sales revenue and consumer surplus under the assumption of zero marginal costs. Source : Calculated from data from Dale (1997) .
Audience Sales Consumer Surplus Total Surplus sunk costs and limiting the number of firms as the market tends to infinity. Which of the two effects has the upper hand depends on the distribution of the willingness-to-pay and shape of R&D-costs associated to quality improvements (Bakker 2005) .
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As the market for films grew, for example, two opposite effects could happen: more companies could enter or existing companies could increase production budgets. Which effect dominated depended on how easy it was to increase perceived quality through higher production outlays and to what extent higher-quality films stole sales from lower-quality films.
It turns out that, in the motion picture industry, the second effect dominated. With each new product category, such as colour film, newsreels or cartoons, a quality race ensued, but also ended soon when further expenditures did not yield additional sales anymore. Eventually, in the U.S. during the mid-1910s, an escalation phase began which did not have a natural endpoint: producers continuously increased expenditure on feature films, yielding ever more ticket sales and replacing shorts as the dominant format (figures 4 and 5). European firms could hardly participate, as the European home market was disintegrating, and war made venture capital almost unavailable, as all capital allocations were targeted at the war effort (Bakker 2000) .
Through a process of entrepreneurial discovery, partially by accident partially by design, the industry had stumbled upon a format where the sunk costs could be amplified almost continuously because of the disproportionate return to higher quality. Cinemas, for example, preferred a higher-quality film, even if lower-quality ones had bargain prices, because they needed to earn back cinema fixed costs and because a lower-quality film's opportunity costs were huge.
A 700-seat cinema, for example, with a production capacity of 39,200 spectator-hours a week, weekly fixed costs of $500, and an average admission price of $0.05 per spectator-hour, needed a film selling at least 10,000 spectator-hours, and would not be prepared to pay for that (marginal) film, because it only recouped fixed costs. Films thus needed a minimum selling capacity to cover cinema fixed costs. Producers/distributors could only price down low-budget films that passed the threshold level where expected revenues equalled costs. With a lower expected selling capacity, these films could not be sold at any price (Bakker 2004) .
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Opportunity costs reinforced this even further. If the hypothetical cinema obtained a highcapacity film for a weekly rental of $1,200, which sold all 39,200 spectator-hours, the cinema made a profit of $260 ($0.05 price X 39,200 spectator-hours = $1960 revenue -$1200 film rental -$500 fixed costs= $260). If a film with half the budget and, we assume, half the selling capacity, rented for half the price ($600), the cinema-owner would lose $120 ($0.05 price x 19,600 spectator-hours = $980 revenue -$600 film rental -$500 fixed costs = -$120). Thus, the cinema owner would want to pay no more than $220 for the lower budget film, given that the high budget film is available ($0.05 X 19,600 = $980 revenue -$220 film rental -$500 = $260 profit).
17 If the high-capacity film were not available, the cinema would only want to pay $480
for the low-capacity film at most ($980 revenue -$500 fixed costs) in order to break even. A film's ticket-selling capacity could not always be perfectly predicted, but as a film's release progressed and as it was exported to more countries, its appeal became better known (Bakker 2004) .
In this example a film that costs twice as much earns more than five times as much in rentals ($1,200/$220) in case of competition, and more than two and a half times as much ($1200/$480) without competition. In both cases the high-quality film gets the full rental, while the rentals for a low-quality film depend on competitive conditions. Producers thus had a sharp incentive to increase costs, making the continuous budget inflation of the 1910s and 1920s understandable (figure 4).
The fixed-costs threshold became lower with each new distribution delivery system. It was far lower for television and even lower for internet distribution, meaning that more lower quality products could be distributed. Opportunity costs, however, did not necessarily show such a decline. Notes: all series, except 'Census' are scales on the left-hand axis. The DeMille series concerns the outlays of just one producer of Paramount and is less comparable to the other series, which are for entire studios or the industry. Census = total industry production outlays. Sources: see Bakker (2005: 325-326) .
were followed by constant returns, and finally by decreasing returns to the last dollars spent on already high-budget films. Quality races such as the rise of the feature film in the mid-1910s have happened at various points in the entertainment industry's development. In the 1970s, for example, a new quality race started when the ailing Hollywood studios focused on high-concept blockbuster movies that were heavily marketed and advertised on television, starting with Jaws in 1975. Helped by other factors as well, the studios rapidly reached their former pre-eminence.
In the music industry since the 1950s, a sharp escalation of firms' expenditure on Artists and Repertoire (A&R) took off, with a few big multinationals focusing on heavily marketing a few popular acts while at the same time also achieving horizontal product differentiation through a wide range of different labels and acts (Bakker 2011b) . Real revenue per music copyright increased almost four-fold between 1955 and 1970, a phenomenal average annual real growth of about nine percent (figure 6).
In videogames probably a quality race took place from the mid-1990s onwards, when companies started to sink more and more and more outlays in the development of videogames, with a few large companies with big distribution organisations becoming prominent (Bakker 2010) . 
IV.B. Marginal revenues are marginal profits
The second tendency follows from the first. When entertainment products such as film tickets, music recordings or video games are sold, all development costs have already been incurred and marginal revenue therefore largely equals marginal (gross) profit. This holds, for example, for the film producer who sells the film to distributors-each sale is marginal profit-, for the distributor who, once it bought the film, sells it on to cinema -owners, and cinemaowners, who, once having bought the film, sell it to consumers, with every additional chair filled being marginal profits. Similar points can be made for many other entertainment products such as music, books, or videogames.
Low marginal costs should lead to very low prices, and thus an inability to incur large fixed and sunk costs, were it not that the producer-distributor is granted a monopoly through copyright law, and can use price discrimination to transfer some of the consumer surplus into revenue, as we saw above.
In an unintegrated value-chain in which products are sold outright, the producer's incentive to increase quality is limited by the fact that s/he will not get any of the marginal revenues that their product generated for the distributor and for the retailer. The classic solution has been vertical integration or the use of revenue-sharing contracts. This construction aligns the interests of the participants in the various links of the value chain, and so makes sure that marginal retail revenues reach the producer, and this in turn gives the producer the incentive to make marginal improvements in product quality that will lead to additional sales, and thus more profits, also for the producer.
In the early motion picture industry, for example, films were sold. This meant that the cinema-owner kept their marginal gross profits themselves, and the distributors did the same. This made the profit incentive for the film producer small: a good film would lead to some more sales at higher prices to more distributors, but the distributors and cinemas would get all the marginal profits (Bakker 2003) . This circumstance drove vertical integration in the industry, with producers often integrating with distributors, the latter sometimes with cinemas, and films increasingly being rented for a percentage of revenue rather than sold outright. Distributors also started to advance money for film production costs. In France, Pathé already started this integration in the 1900s, in the U.S. the Motion Picture Patents Company and General Film Company tried to integrate production and distribution and monopolise the film business, and from about 1912 the U.S. independents vertically integrated (Bakker 2008) . Integration and profit-sharing across the value chain shaped the development of many media industries.
Besides stimulating vertical integration, standard industrial organisation theory suggests that constant or falling marginal costs lead to an excessive number of firms. Together with low exogenous costs this had led to an enormous variety of media products and a dual market structure. In motion pictures, for example, the competitive escalation of endogenous sunk costs in quality races led to a vertically differentiated, highly concentrated market for big-budget Hollywood films, while low exogenous sunk costs and low marginal costs led to excessive entry and a second, separate, fragmented market with an almost infinite variety of films, each having a very small market share. 18 The latter market appears characterised by monopolistic competition: price is above the competitive level, but firms do not make economic profits (Chamberlin 1933; Robinson 1933) .
IV.C. Quasi-public good characteristics
Public goods such as national defence are nondiminishable (or nonrivalrous), and nonexcludable: one person's consumption of it does not reduce the quantity available to others, and no persons can be excluded from benefiting from it. Since 1850, entertainment has become ever more nondiminishable, but remained excludable. In a theatre, for example, until capacity was filled, one additional person would not diminish the entertainment available to others, while one additional consumer of bread did diminish the quantity available to others.
An almost continuous series of technological improvements made entertainment even less diminishable. Sharp rises in theatre capacity through steel-frame construction, and later cinema and recorded music massively increased the audience a performer could reach. Not only radio, television and internet would increase this even further, but also 'older' technology such as jet travel and large-scale stadiums. Between 1981 and 2003, for example, the top-1 percent of live rock music performers received between 30 and 50 % of the total ticket revenue (Krueger 2005:14) .
Yet entertainment forever remained a quasi-public good: nondiminishable but excludable, unlike a pure public good as national defence. Throughout the history of the entertainment industry, entrepreneurs therefore developed business models that kept price above marginal costs by making them own the point where consumers could get excluded and extract all rents there. Five major business models were important.
First, the entrepreneur could exclude visitors from a theatre and so charge a price. They could physically exclude people and use their right to set prices to price-discriminate among visitors. Second, copyright allowed entrepreneurs a monopoly on their product.
Third, an important group of entrepreneurs formed the stars themselves, who could withhold their services and thus exclude people, depending on the extent of their talent. Industrialisation made their performances tradable, and so increased stars' earning capacity. The result was a very unequal distribution of income among the top performers, although exact statistics lack to test whether this was actually more unequal that the distribution among live performers before film (Bakker 2001; Rosen 1981) . The sharply unequal income distribution has remained a property of many media industries ever since. This made it also increasingly expensive for film makers, especially new entrants, to recruit top talent. Entrepreneurs adopted various business models to mitigate this value capture by the stars. The Hollywood studios introduced asymmetric long-term ('seven year') contracts that allowed them to keep stars' pay limited when they became successful, European firms often used revenue-sharing contracts, which limited cash-costs, as pay-outs were only made when cash was coming in. From the late 1940s, seven-year contracts became unenforceable and a mix of advance payments and revenue-sharing is now widely used.
Fourth, production of diminishable goods such as merchandising that could be sold at a premium were used to generate revenue. Fifth, collusion could be a means of exclusion. The interwar Hollywood studios, for example, formed a cartel and jointly monopolised resources, preventing any firm to bid up star pay.
19 Since the collusion and 7-year contracts ended in the late 1940s, star pay has risen sharply.
An example of long-run changes in the public-good nature is the music industry, where album sales have diminished and become less excludable because of copying technologies, and the new business model depends on the remaining excludable parts, such as live concerts, diminishable goods such as T-shirts or deluxe CD-editions, or renting out artists to advertise other diminishable goods (Krueger 2005) .
VI.D. The project-based nature of entertainment
A fourth economic characteristic is the project-based nature of entertainment production. Each entertainment product-such as a book, a film, a piece of music-is unique. The making of each product is a separate project with unforeseen contingencies, for which different creative, technical and commercial talent is assembled. Although every industry contains activities that are project-based, the proportion of it in the entertainment industry is extreme (diagram 10). The dynamic implication of this is agglomeration. Each project benefits from other projects being organised in the neighbourhood, much in the same way as Alfred Marshall described agglomeration benefits: within industries, co-location creates a thick market for specialised inputs, external economies of scale in production as specialised firms lower costs by spreading them over more buyers, and knowledge spill-overs, as talent meets informally, circulates between firms and exchanges best practices and ideas.
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In addition, Jane Jacobs (1969) emphasized the importance of inter-industry externalities. Co-location of different entertainment industries would yield similar benefits. In London, for example, music, film, radio, television and media financing companies may all benefit from being close to each other and therefore being able to better organise projects. Thus the agglomeration benefit spread at various different levels (diagram 11), and that makes them so important in the entertainment industry. 20 See, for example, chapter 6 in Krugman and Obstfeld (2003) . An example is early film production which agglomerated in France in Paris and Nice, in Britain around London, and in the U.S. initially in New Jersey and later in Florida and California (Bakker 2008: 258-261) . Until the mid-1920s, both intra-and inter-industry externalities were important. Production located close to theatrical districts such as London, Paris and New York. In the 1920s, however, the shift of the U.S. industry to Hollywood was driven solely by intraindustry externalities. It was far from New York, where the studios' corporate headquarters and distribution operations were.
21 Later television and music production would also come to Hollywood, adding inter-industry co-location benefits. In the late twentieth century, the large and fast-growing Indian film industry became also highly concentrated geographically in Mumbai (Lorenzen and Mudambi 2012) .
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In recorded music, agglomeration was not always as strong as in motion pictures. In Europe, capital cities were important locations. For most styles, location was part of the brand image, and the music industry therefore agglomerated in many more locations, but with intraindustry agglomeration benefits for specific styles, such as Nashville, Chicago or New York.
The project-based characteristic contributed to this differentiation of locations. Also, because an industrial district lowered set-up costs, it could lead to 'excess' variety.
V. Conclusion
21 For a detailed analysis of agglomeration benefits in the creative industries, and for present-day evidence of their importance, see Bakker (2010) ; for a historical analysis of Hollywood see Christopherson and Storper (1987) . 22 For a comparison of agglomeration in the Indian film and software industries in Mumbai and Bangalore, see Lorenzen and Mudambi (2012) . We started this essay with the question how we can explain long-run change in the entertainment industry. We discussed the process of industrialisation, creative destruction and shifting production possibility frontiers, and how to measure its impact through, for example, total factor productivity, revealed comparative advantage or variety. We discussed the relation between sunk costs, variety, industrialisation, dynamic product differentiation and price discrimination and the trade-off between variety, quality, quantity and efficiency. Finally, we identified four main economic tendencies (diagram 12): the importance of endogenous sunk costs that led to quality races, zero marginal costs leading to vertical integration, quasi-public good characteristics leading to business models focused on points-of-exclusion, and, finally, entertainment's project-based character leading to agglomeration.
Key insights included the need for price discrimination, vertical integration and business models protecting points-of-exclusion in the value chain to enable larger sunk outlays; and agglomeration to minimise costs and maximise effectiveness of those outlays. Old media survived by differentiating themselves, focusing on distinct, often narrower, audiences. Intriguingly, old and new forms, big and small producers, homogenous vertically differentiated markets and diverse, horizontally differentiated markets all coexisted. Low and flat marginal costs and exogenous sunk costs, the simultaneity of horizontal and vertical product differentiation and agglomeration benefits, led to excess variety, organised in a dual market structure, with one part offering fewer high-concept block-buster products, and the other part offering a flood of low-budget horizontally differentiated products.
Clearly historical events interacted with economic forces, such as the quality races in film in the 1910s and the 1970s, in music in the 1950s and 1960s, motion pictures agglomeration in Hollywood in the late 1920s and music's decentralised agglomeration in different locations since 1955.
Implications for business include the need to either focus on horizontal or vertical differentiation; to find the best ways to price discriminate and to vertically integrate to increase sunk outlays, to develop business models focused on dominating the point-of-exclusion, to be alert to the signs that a quality race is about to begin, to locate within an industrial district to lower costs, to look out for shifts in the production possibility frontier, and, finally, to be aware of dual market structures and choose one of the two markets but not both. Sound and simple as these implications may sound, the path of the entertainment industry over the last two centuries is littered with the wrecks of firms that did not heed them.
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